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1
GENERATION OF WBS MODEL DATA

TECHNICAL FIELD

The present invention relates to generation of a work
breakdown structure WBS model data, and more specifi-
cally, to generation of WBS model data using a WBS
template based on design model data.

BACKGROUND

At present, during the process of application develop-
ment, the Model Drniven Development MDD pattern has
gained an increasingly wide application.

However, current usage of the MDD pattern to formulate
a detailed work breakdown structure (WBS) data model
requires artificially understanding an application model
which leads to inaccuracies in the formulated WBS model
such that the WBS model cannot guide the development
work well. Besides, since the application model might be
frequently adjusted or modified during the program devel-
opment process, even a minor modification of the applica-
tion model could lead to great impact on the work task data
in the WBS model, it would be extremely diflicult to
artificially modity WBS model data and guarantee its accu-
racy and fineness.

BRIEF SUMMARY

The present invention provides a method, system and
computer program product for generating a work breakdown
structure (WBS) model data. The method comprises: a
processor ol a computer system receiving design model
data; said processor parsing the design model data to extract
WBS metadata from the design model data; said processor
determining a WBS template corresponding to the design
model data; and said processor generating the WBS model
data using the determined WBS template and the extracted
WBS metadata, said WBS model data comprising data
entries, each data entry associated with a respective work
task.

BRIEF DESCRIPTION OF THE DRAWINGS

Through the more detailed description of some embodi-
ments of the present disclosure 1n the accompanying draw-
ings, the above and other objects, features and advantages of
the present disclosure will become more apparent, wherein
the same reference generally refers to the same components
in the embodiments of the present disclosure.

FIG. 1 shows an exemplary computer system which 1s
applicable to implement embodiments of the present inven-
tion.

FIG. 2 shows a flow chart of a method of generating work
breakdown structure (WBS) model data based on design
model data, according to embodiments of the present inven-
tion.

FI1G. 3 shows a tlow chart of a method of generating work
breakdown structure WBS model data based on design
model data, according to embodiments of the present inven-
tion.

FIGS. 4A-4E show instance diagrams ol a process of
generating WBS model data, according to embodiments of
the present invention.
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FIG. 5 shows a block diagram of a system of generating,
work breakdown structure WBS model data based on design

model data, according to embodiments of the present inven-
tion.

DETAILED DESCRIPTION

An objective of the present invention 1s to provide a
method and system capable of automatically generating
work breakdown structure (WBS) model data based on
design model data. Another objective of the present inven-
tion 1s to provide a method and system capable of quickly
performing a corresponding modification to a WBS model in
response to a modification to design model data. It should be
emphasized that the present mvention does not intend to
solve any problem regarding management methodology or
management rules in any workilow management, but
focuses on a technical solution of how to automatically
generating WBS model data from design model data.

According to one embodiment of the present invention,
there 1s provided a method of generating work breakdown
structure WBS model data based on design model data,
comprising: recerving design model data; parsing WBS
metadata of the design model data; determining a WBS
template corresponding to the design model data; and gen-
erating WBS model data using the determined WBS tem-
plate and the parsed WBS metadata.

According to another embodiment of the present inven-
tion, there 1s provided a system of generating work break-
down structure WBS model data based on design model
data, comprising: receiving means configured to receive
design model data; parsing means configured to parse WBS
metadata of the design model data; template determiming
means configured to determine a WBS template correspond-
ing to the design model data; and WBS model data gener-
ating means configured to generate WBS model data using
the determined WBS template and the parsed WBS meta-
data.

According to the method or system as provided in the
present invention, it 1s possible to automatically generate
WBS model data based on design model data, and even 1f the
design model data are modified, the WBS model can still be
modified correspondingly 1n an automatic and quick manner
using the method.

In the text below, a method and system of generating work
breakdown structure WBS model data based on design
model data according to the present mmvention will be
described 1n detail by describing embodiments with refer-
ence to the figures.

Aspects of the present invention may be embodied as a
system, method or computer program product. Accordingly,
aspects of the present invention may take the form of an
entirely hardware embodiment, an entirely software embodi-
ment (including firmware, resident software, micro-code,
etc.) or an embodiment combining software and hardware
aspects that may all generally be referred to herein as a
“circuit,” “module” or “system.” Furthermore, aspects of the
present invention may take the form of a computer program
product comprising one or more computer readable
medium(s) or device(s) having computer readable program
code embodied thereon.

Any combination of one or more computer readable
medium(s) may be utilized. The computer readable medium
may be a computer readable signal medium or a computer
readable storage medium. A computer readable storage
medium may be, for example, but not limited to, an elec-
tronic, magnetic, optical, electromagnetic, infrared, or semi-
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conductor system, hardware apparatus, or device, or any
suitable combination of the foregoing. More specific
examples (a non-exhaustive list) of the computer readable
storage medium would include the following: an electrical
connection having one or more wires, a portable computer
diskette, a hard disk, a random access memory (RAM), a
read-only memory (ROM), an erasable programmable read-
only memory (EPROM or Flash memory), an optical fiber,
a portable compact disc read-only memory (CD-ROM), an
optical storage device, a magnetic storage device, or any
suitable combination of the foregoing. In the context of this
document, a computer readable storage medium may be any
tangible hardware medium or device that can contain, or
store a program for use by or 1n connection with an nstruc-
tion execution system, apparatus, or device.

A computer readable signal medium may include a propa-
gated data signal with computer readable program code
embodied therein, for example, in baseband or as part of a
carrier wave. Such a propagated signal may take any of a
variety of forms, including, but not limited to, electro-
magnetic, optical, or any suitable combination thereof. A
computer readable signal medium may be any computer
readable medium that 1s not a computer readable storage
medium and that can communicate, propagate, or transport
a program for use by or in connection with an instruction
execution system, apparatus, or device.

Program code embodied on a computer readable medium
may be transmitted using any appropriate medium, includ-
ing but not limited to wireless, wireline, optical fiber cable,
RF, etc., or any suitable combination of the foregoing.

Computer program code for carrying out operations for
aspects of the present mmvention may be written 1n any
combination of one or more programming languages,
including an object oriented programming language such as
Java, Smalltalk, C++ or the like and conventional procedural
programming languages, such as the “C” programming
language or similar programming languages. The program
code may execute entirely on the user’s computer, partly on
the user’s computer, as a stand-alone software package,
partly on the user’s computer and partly on a remote
computer or entirely on the remote computer or server. In the
latter scenario, the remote computer may be connected to the
user’s computer through any type of network, including a
local area network (LAN) or a wide area network (WAN), or
the connection may be made to an external computer (for
example, through the Internet using an Internet Service
Provider).

Aspects of the present invention are described below with
reference to flowchart illustrations and/or block diagrams of
methods, apparatus (systems) and computer program prod-
ucts according to embodiments of the invention. It will be
understood that each block of the flowchart illustrations
and/or block diagrams, and combinations of blocks 1n the
flowchart 1llustrations and/or block diagrams, can be 1imple-
mented by computer program instructions. These computer
program 1nstructions may be provided to a processor of a
general purpose computer, special purpose computer, or
other programmable data processing apparatus to produce a
machine, such that the instructions, which execute via the
processor of the computer or other programmable data
processing apparatus, create means for implementing the
functions/acts specified 1n the flowchart and/or block dia-
gram block or blocks.

These computer program instructions may also be stored
in a computer readable medium that can direct a computer,
other programmable data processing apparatus, or other
devices to function 1n a particular manner, such that the

10

15

20

25

30

35

40

45

50

55

60

65

4

instructions stored in the computer readable medium pro-
duce an article of manufacture including mstructions which
implement the function/act specified 1n the flowchart and/or
block diagram block or blocks.

The computer program instructions may also be loaded
onto a computer or other programmable data processing
apparatus to cause a series of operational steps to be per-
formed on the computer or other programmable data pro-
cessing apparatus to produce a computer implemented pro-
cess such that the instructions which execute on the
computer or other programmable apparatus provide pro-
cesses for implementing the functions/acts specified 1n the
flowchart and/or block diagram block or blocks.

FIG. 1 shows an exemplary computer system 100 which
1s applicable to implement embodiments of the present

invention. As shown in FIG. 1, the computer system 100
may include: CPU (Central Process Unit) 101, RAM (Ran-
dom Access Memory) 102, ROM (Read Only Memory) 103,
System Bus 104, Hard Drive Controller 105, Keyboard
Controller 106, Serial Interface Controller 107, Parallel
Interface Controller 108, Display Controller 109, Hard
Drive 110, Keyboard 111, Serial Peripheral Equipment 112,
Parallel Peripheral Equipment 113 and Display 114. Among
above devices, CPU 101, RAM 102, ROM 103, Hard Drive
Controller 105, Keyboard Controller 106, Serial Interface
Controller 107, Parallel Interface Controller 108 and Dis-
play Controller 109 are coupled to the System Bus 104. Hard
Drive 110 1s coupled to Hard Drive Controller 105. Key-
board 111 1s coupled to Keyboard Controller 106. Serial
Peripheral Equipment 112 i1s coupled to Serial Interface
Controller 107. Parallel Peripheral Equpment 113 1s
coupled to Parallel Interface Controller 108. And, Display
114 1s coupled to Display Controller 109. It should be
understood that the structure as shown 1n FIG. 1 1s only for
the exemplary purpose rather than any limitation to the
present nvention. In some cases, some devices may be
added to or removed from the computer system 100 based on
specific situations.

A computer program product of the present invention may
comprise a computer readable storage medium or device
having computer readable program code stored therein,
wherein the program code contains instructions which, upon
being executed by the processor 101 of the computer system
100, implement methods of the present invention.

The computer system 100 may comprise the processor
101, a memory (e.g., 102, 103) coupled to the processor, and
a computer readable storage device (e.g., 110) coupled to the
processor, wherein the storage device contains program code
which, upon being executed by the processor, implements
methods of the present invention.

FIG. 2 shows a flow chart of a method of generating work
breakdown structure WBS model data based on design
model data according to embodiments of the present inven-
tion.

The method of FIG. 2 starts from step 201. In step 201,
design model data are received. According to one embodi-
ment of the present invention, design model data refer to an
application model designed as required by a user 1n order to
develop an application. Generally, an application model
describes what an application may include. For example, an
application may include functional components and classes,
and each class may include operations, etc. According to a
further embodiment of the present invention, the design
model data are data based on the development objective of
an application, for example, building design model data 1n
the construction industry.
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The design model data includes WBS metadata structured
as a plurality of classes. Each class may comprise one or
more subclasses (e.g., a plurality of subclasses).

According to one embodiment of the present invention,
the design model data recerved 1n step 201 are data files in
particular formats. These particular formats might include,
but be not limited to, XML, UML2, AutoCAD, etc. Of
course, the design model data could also be data files that do
not conform to a general particular format standard.

Next, the method of FIG. 2 proceeds to step 202 to parse
the design model data to extract the WBS metadata from the
design model data. The “WBS metadata™ here refer to those
metadata for generating work breakdown structure WBS
model data in the design model data. With an application
model as an example, which 1s design model data, because
the application model data include data contents such as
functional components, classes, operations mcluded in the
classes, of the application, the names and other parameters
of such components, the present invention enables classes,
operations, attributes, etc. to be extracted from the design
model data by parsing an application model data file of the
design model data. For example, as far as “component”™ 1s
concerned, 1ts name, description and other information may
be extracted by parsing the design model data. Components,
classes, operations, attributes, and dependency information
between each class may be parsed out as WBS metadata.
The dependency information pertains to a class dependent
on prior implementation of another class. Such dependency
information 1s helpiul to ordering the tasks in WBS model
data. A corresponding parsing method may be adopted to
parse design model data 1n different formats.

In one embodiment, it 1s completely possible to extract
WBS metadata included therein for generating WBS model
data by adopting a corresponding parsing method based on
the format characteristics or specifications of this design
model data.

Next, the method of FIG. 2 proceeds to step 203 to
determine a WBS template corresponding to the design
model data. According to one embodiment of the present
invention, the WBS template 1s a template in a format for the
particular design model data and including basic structural
information of WBS model data to be generated. For
example, for design model data in UML format, 1t 1s
required to use a WBS template in UML format. Besides, the
WBS template may be formulated with respect to a particu-
lar scene or industry. For example, 1n a scene of application
development, the actual development work comprises stages
of design, implementation, and test. These stages will not be
embodied 1n the application data model (because the design
model data merely concerns what kind of application should
be designed, without concerning the specific design work
flow). Thus, 1 order to include these actual existing tasks
into the generated WBS model data, these contents may be
customized i advance 1n the WBS template. FIG. 4C shows
an 1nstance of a WBS template based on a application design
model 1n UML format.

According to one embodiment of the present invention,
the WBS template 1s customized and stored in advance,
while 1n the actual running process, a matching WBS
template 1s determined based on format information of each
design model data. According to another embodiment of the
present invention, the WBS template 1s not customized in
advance, but a suitable WBS template 1s customized tem-
porarily based on each design model data or formed by
partially modilying a pre-customized WBS template.

The method of FIG. 2 proceeds to step 204, where WBS

model data are generated using the WBS template deter-
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mined 1n step 203 and the WBS metadata extracted from the
design model data 1n step 202. The WBS model data are
used for breaking down work tasks 1n a project management
process and arranging an execution sequence ol respective
tasks. Thus, they are hierarchical tree-structure data. Simply
put, the specific process of generating WBS model data may
be understood as a process of mapping data in the WBS
template to the parsed metadata in the design model data and
outputting the mapped result as the WBS model data.
Specifically, generating WBS model data may comprise
generating basic data entries of WBS model data and then
adding complexity value and dependency data and other
contents to the basic data entries. Data contents, fineness
(granularity), and other information to be included in the
WBS model data may set or modified on the basis of
requirement 1n the specific project management, and such
setting and modification may be implemented by formulat-
ing or moditying the WBS template. However, whatever 1t
1s, WBS model data can be undoubtedly generated based on
the WBS template and the parsed WBS metadata of the
design model data, because as above mentioned, the WBS
template has included the basic structural information of the
WBS model data to be generated, while the WBS metadata
in the design model data belong to specific data content 1n
the WBS model data. According to one embodiment of the
present invention, the generated WBS model data are in
RTC format. According to another embodiment of the pres-
ent ivention, the generated WBS model data are in MPP
format. According to a further embodiment of the present
invention, the generated WBS model data are in Excel
format. In one embodiment, WBS model data in diflerent
formats can be generated as required. Hereinafter, some

specific embodiments of generating WBS model data will be
described with reference to FIGS. 3 and 4.

It should be further noted that steps 202 and 203 1n FIG.
2 are not limited 1n their execution sequence. In other words,
the WBS metadata 1n the design model data may be parsed
first, or a WBS template corresponding to the design model
data may be determined first.

It can be seen that through the method of FIG. 2, the WBS
model data are automatically generated based on design
model data. It also can be seen that even if the design model
data are modified, corresponding modification may also be
performed to the WBS model automatically and quickly by
using the method shown 1n FIG. 2.

It should be further noted that the method of FIG. 2 may
not only process static design model data, but also generate
WBS model data based on a dynamic design model data.
With dynamic design model data the design model might
include a dynamic call relationship between model ele-
ments. For example, the operation and implementation of a
class are realized by calling operations of other classes
according to a certain sequence logic relationship. In the
case that the design model data are dynamic design model
data, the present invention has a more outstanding eflect
(1.e., generating the WBS model data more accurately).

FIG. 3 shows a flow chart of a method of generating work
breakdown structure WBS model data based on design
model data according to embodiments of the present inven-
tion.

The method of FIG. 3 starts from step 301 to receive
design model data. Step 301 may be understood as corre-
sponding to step 201 1n the method shown 1n FIG. 2 and thus
will not be detailed here.
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In step 302, WBS metadata of the design model data are
parsed. Step 302 may be understood as corresponding to step
202 1n the method shown in FIG. 2 and will thus not be
detailed here.

Steps 303 and 304 in FIG. 3 may be understood as
corresponding to step 203 shown in FIG. 2. In step 303,
template information 1n the design model data 1s 1dentified.
According to one embodiment of the present invention, the
“template information” here 1s data format information 1n
the design model data and conforming to some particular
standard or specification, for example, UML format, Auto-
CAD format, XML format, etc. According to one embodi-
ment of the present invention, the template information in
the design model data 1s identified by extracting a particular
format 1dentifier 1n the design model data. For example, for
a UML format data file, there 1s an identifier at a particular
location of the file to indicate 1ts compliance with the UML
specifications. The template information for design model
data in different formats can be identified by different
approaches.

In step 304, a WBS template corresponding to the design
model data i1s determined using the data format of the
identified template information. Because the format of the
design model data has been 1dentified, a corresponding WBS
template may be matched from a WBS template base.

Next, the method shown 1n FIG. 3 proceeds to step 305 to
determine granularity of the WBS model data. Here, the
granularity refers to fineness; 1.e., at which level each basic
data entry (indicating each task in the work flow) 1n the WBS
model data 1s given. Thus, the granularity may denote a level
at which the work tasks 1n the WBS model data are difler-
entiated. For example, the WBS model data may be gener-
ated at the level granularity of class (work tasks are difler-
entiated to class), or the WBS model data may be generated
at the level granularity of each operation 1n a class (work
tasks are diflerentiated to each operation within a class).
According to one embodiment of the present invention,
determining a granularity of the WBS model data 1n step 3035
1s performed by extracting granularity information in the
WRBS template. According to a further embodiment of the
present invention, the granularity of the WBS model data as
determined 1n step 305 1s temporarily assigned, and a WBS
template conforming to the assigned granularity 1s searched
in a WBS template base based on the assigned granularity.
In one embodiment, the granularity 1s at a class level,
wherein the WBS metadata may comprise a plurality of
classes, wherein each class may comprise one or more
subclasses.

Next, the method shown 1n FIG. 3 proceeds to step 306 to
generate basic data entries of the WBS model data using the
determined granularity of the WBS model data. A basic data
entry refers to each data item in the WBS model data, and
in the project management field, it represents each specific
work task. According to one embodiment of the present
invention, the actual content of a basic data entry may have
two sources, 1n which one source 1s the WBS metadata 1n the
design model data (for example, functional component,
class, operation, etc.); and the other source i1s customized
content 1n the WBS template (for example, stages like
design stage, implementation stage, and test stage, which are
essential for each class). These contents are not included 1n
the design model data, but belong to essential data in the
WBS model data. The WBS model data as generated after
executing step 306 may merely comprise these basic data
entries, without complexity information (e.g., indicating the
time or manpower consumed for each work task) or depen-
dency miformation (e.g., indicating whether execution of a
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work task must be dependent upon a complete implemen-
tation of other work tasks), and other information of each
data entry.

Next, step 307 includes calculating and adding (i.e.,
inserting) complexity values of data entries to the basic data
entries ol the WBS model data. According to one embodi-
ment of the present invention, step 307 comprises: extract-
ing unit task complexity data in the WBS template; calcu-
lating the complexity values of the data entries in the WBS
model data by utilizing the unit task complexity data and the
WBS metadata 1n the design model data; and adding the
calculated complexity values to the data entries. Here,
“complexity value” refers to an attribute value of data
entries 1 the WBS model data and may be used to represent
the required time and effort (e.g., manpower) predicted to be
consumed for performing each work task, and “unit task
complexity data” in the WBS template refers to a unit task
complexity value for each functional component, each class
or each operation as customized 1n the WBS template. Based
on the unit task complexity data in combination with the
parsed WBS metadata in the design model data, a total
complexity value for each specific work task in WBS model
data may be calculated (e.g., by multiplication and add
operations).

According to one embodiment of the present invention,
the unit task complexity data in the WBS template comprise
one or more of the following: internal complexity data,
external complexity data, and buller complexity data,
wherein the “internal complexity data” refers to the com-
plexity value of each WBS metadata 1itself in the design
model data, the “external complexity data” refers to addi-
tional complexity value incurred by the dependency of each
WBS metadata on other WBS metadata, and the “bufler
complexity data” refers to additional complexity value that
1s set 1n the WBS template for the sake of builering project
execution progress. From the perspective of data processing,
the above three types of unit task complexity data set 1n the
WBS template are three kinds of basic unit data for calcu-
lating complexity values of data entries in the WBS model
data, and regardless of the actual physical meaning or
commercial meaning represented thereby, 1t will not aflect
realization of the data processing objective of the present
invention. The above explanations on the meanings of the
three kinds of unit task complexity data do not constitute any
limitation to the present invention. In one embodiment,
various kinds of other different unit task complexity data
may be mtroduced into the WBS template and set different
unmit complexity data values based on various reasons.

Next, the method of FIG. 3 proceeds to step 308 to extract
and add the complexity values of data entries into the basic
data entries of the WBS model data. According to one
embodiment of the present invention, step 308 comprises:
extracting dependency information of the parsed WBS meta-
data of the design model data; and adding the extracted
dependency information into the basic data entries of the
WBS model data. According to one embodiment of the
present invention, the dependency in the WBS metadata 1s
present 1n the application design model as an implicit
dependency between each class. It may be implemented
using a solution 1n the prior art how to extract the implicit
dependency between each class in the application design
model, which will not be detailed here. In one embodiment,
the dependency 1n the design model data might vary with
different types of design model data and correspondingly,
the dependency may be extracted in different manners. The
extracted dependency, as an attribute value of a data entry,
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1s added to the data entry of the WBS model data and may
be used to represent a execution sequence between each
work task.

It should be noted that there 1s no strict execution
sequence between respective steps 1 FIG. 3. For example,
the complexity values of data entries may be first calculated
and added (step 307), and then the dependency between data
entries may be extracted and added (step 308); or step 308
may be executed first, and then step 307 1s executed.

Besides, some steps i FIG. 3 are not essential for
realizing the objectives of the present nvention. For
example, even without steps 307 and 308, the WBS model
data can still be generated using the WBS template and the
parsed WBS metadata 1n the design model data, except that
the WBS model data do not comprise content such as
complexity value, dependency, and the like. As far as step
305 1s concerned, 1f the WBS template 1s formulated based
on existing design model data, then the granularity therebe-
tween 1s uniform, and thus it would be unnecessary to
turther determine the granularity of the WBS model data.

FIGS. 4A-4FE (collectively, “FIG. 4”) show 1nstance dia-
grams of a process of generating WBS model data according
to embodiments of the present invention.

FI1G. 4A shows a diagram of design model data. As shown
in FIG. 4A, “Car Manufacturer” 1s a component in the
design model data. “Car Manufacturer” comprises two
classes, 1.e., “CarAssembler” and “WheelProducer.” Further,
“CarAssembler” 1s dependent on “WheelProducer,” where
the dotted-line arrow indicates a dependency. It should be
noted that the dotted-line arrow 1 FIG. 4A 1s only for
indicating the dependency more prominently, and such
arrow might not exist in actual design model data, and a
dependency between classes may be analyzed and extracted.

Generally, a class comprises at least one subclass.
Further, FIG. 4B shows the details of the class “CarAs-

sembler.” As shown 1n FIG. 4B, the class “CarAssembler”
comprises an operation subclass and an attribute subclass.
The operation subclass includes two elements, namely the
operations of Operationl and Operation2. The attribute
subclass includes two elements, namely the attributes of
Attributel and Attribute2. The WBS metadata in the design
model data of FIG. 4A, such as component “Car Manufac-
turer” (including its name and description), classes “CarAs-
sembler” and “WheelProducer” (including their names,
descriptions and dependency), the operations “operationl”™

and “operation2”(including their names and parameters) 1n
the class “CarAssembler,” and the attributes “attributel” and
“attribute2” are all parsed out as the WBS metadata. Gen-
crally, a subclass of a class comprises at least one element.

FIG. 4C shows a WBS template matching the design
model data. From the content of the template, it can be seen
that for a class, the basic cost (base_eflort), 1.e., the value of
unit task complexity data, 1s 1, with a unit of “PD” (indi-
cating person date); while the value of the unit task com-
plexity data for each operation 1n the class 1s 2, with a unait
of “PD”; the value of the unit task complexity data for each
attribute 1n the class 1s 1, with a unit of “PD.”

By virtue of the WBS template showin in FIG. 4C and the
parsed metadata 1n the design model data shown 1n FIG. 4 A,
it may be determined that the granularity of the WBS model
data to be generated 1s class (because the structural defini-
tion has been made 1n the WBS template based on class).
The basic data entries of the WBS model data as shown 1n
FIG. 4D may be generated at the class level. It can be seen
from FIG. 4D that the class “CarAssembler,” as 2.1 data
entry in the WBS model data (according to the default rules
of WBS, the “Development” identifier 1s automatically
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added when metadata 1n a design model are reflected 1n
WBS model data) further comprises thereunder 2.1.1-2.1.4
four sub-data entries which may be understood as three
sub-tasks. The appearance of the four sub-data entries 1s
based on a configuration 1n the WBS template. F or each
item of WBS metadata in the design model data, the four
items ol sub-data entries may be automatically added,
designed, implemented, tested, and recorded in a file.
Besides, the lower portions of the basic data entries of FIG.
4D are several attributes regarding the 2.1 data entry, includ-
ing dependency, complexity value, risk complexity value, all
of which are 1n a blank state waiting for input. These values
may be determined 1n combination with the WBS template
and the specific data contents in the design data model, as
illustrated below.

Because the class “CarAssembler” has two operations and
two attributes, and according to the definition of the WBS
template, a class itself also has a complexity value. Thus the
calculation process of the total complexity value regarding
the class “CarAssembler” (also the basic data entry 2.1 1n

FIG. 4D) comprises:

calculating a operation complexity value of the class

“CarAssembler” as 2x2=4PD based on <operation base__effort="2"
unit="PD”> 1n the template;

calculating a attribute complexity value of the class
“CarAssembler” as 2x1=2PD based on <attribute base effort="1"
unit="PD”’> 1n the template; and

calculating the complexity value of the class “CarAssembler”
itself as 1x1=1PD based on <Class base_ effort= “1”
unit= “PD”> 1n the template.

Thus, the total complexity value of the class “CarAssem-
bler” 1s 4+2+1=7PD.

Thus, the total complexity value for the “CarAssembler”
class 1s calculated as a sum of the individual complexity
value for the “CarAssembler” class and the individual
complexity values for the operation and attribute subclasses
of the “CarAssembler” class. The individual complexity
value for each subclass (i.e., operation subclass and attri-
butes subclass) of the “CarAssembler” class 1s computed as
a product of the unit task complexity value for each subclass
and the number of elements in each subclass of the “Car-
Assembler” class,

Besides, according to <risk base_bufler="4" unit="PD">
in the template, 1t 1s calculated that a bufler complexity value
of the class “CarAssembler” 1s 4PD.

Besides calculation of the complexity values, also parsed
out 1s dependency information that the class “CarAssem-
bler” 1s dependent on the class “WheelProducer”.

Therefore, after the above calculated complexity values
and the dependency imnformation are added to the basic data
entries, the result 1s shown 1n FIG. 4F.

FIG. 5 shows a block diagram of a system for generating,
work breakdown structure WBS model data based on design
model data according to one embodiment of the present
invention. The system shown in FIG. 5 1s generally indicated
by system 500. Specifically, the system 300 comprises
receiving means 501 configured to receive design model
data; parsing means 502 configured to parse WBS metadata
of the design model data; template determining means 503
configured to determine a WBS template corresponding to
the design model data; and WBS model data generating
means 504 configured to generate WBS model data using the
determined WBS template and the parsed WBS metadata. It
should be understood that means 501-504 1n the system 3500
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correspond to steps 201-204 1n the method shown 1n FIG. 2,
respectively, and thus will not be detailed here.

Further, 1n the system 3500, according to one embodiment
of the present invention, the WBS model data generating
means 504 1s further configured to extract granularity infor-
mation 1 the WBS template; determine a granularity of
WBS model data to be generated using the extracted granu-
larity information 1n the WBS template; and generate basic
data entries of the WBS model data using the determined
granularity of the WBS model data and the parsed WBS
metadata.

According to one embodiment of the present invention,
the WBS model data generating means 504 in the system
500 1s turther configured to extract unit task complexity data
in the WBS template; calculate complexity values of data
entries 1n the WBS model data using the unit task complex-
ity data and the WBS metadata in the design model data; and
add the complexity values into the data entries. According to
one embodiment of the present invention, the unit task
complexity data in the WBS template include one or more
of the following data: internal complexity data, external
complexity data, and bufler complexity data.

According to a further embodiment of the present mnven-
tion, the WBS model data generating means 504 1s further
configured to extract dependency information 1n the parsed
WBS metadata; and add the extracted dependency informa-
tion into the data entries.

According to one embodiment of the present invention,
the template determining means 503 1s configured to 1dentify
template information of the design model data; and to
determine a WBS template corresponding to the design
model data using the i1dentified template information.

According to one embodiment of the present invention,
the parsing means 502 1s configured to parse one or more of
the following metadata in the design model data: compo-
nent, program class, operations in the program class, and
dependency between program classes.

According to one embodiment of the present invention,
the system 3500 further comprises: updating means config-
ured to automatically generate updated WBS model data in
response to change of the design model data. It should be
noted that although the updating means 1s not explicitly
shown 1n FIG. 5, the updating means may constitute a
component of the system 500.

The flowchart and block diagrams in the Figures illustrate
the architecture, functionality, and operation of possible
implementations of systems, methods and computer pro-
gram products according to various embodiments of the
present invention. In this regard, each block 1n the flowchart
or block diagrams may represent a module, segment, or
portion of code, which comprises one or more executable
instructions for implementing the specified logical function
(s). It should also be noted that, in some alternative imple-
mentations, the functions noted in the block may occur out
of the order noted in the figures. For example, two blocks
shown 1n succession may, 1n fact, be executed substantially
concurrently, or the blocks may sometimes be executed 1n
the reverse order, depending upon the Ifunctionality
involved. It will also be noted that each block of the block
diagrams and/or flowchart illustration, and combinations of
blocks 1n the block diagrams and/or flowchart illustration,
can be mmplemented by special purpose hardware-based
systems that perform the specified functions or acts, or
combinations ol special purpose hardware and computer
instructions.

The descriptions of the various embodiments of the
present 1nvention have been presented for purposes of
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illustration, but are not intended to be exhaustive or limited
to the embodiments disclosed. Many modifications and
variations will be apparent to those of ordinary skill 1n the
art without departing from the scope and spirit of the
described embodiments. It should be appreciated that all
such changes, substitutions and amendments still fall within
the protection scope of the present invention. The protection
scope of the present mvention 1s defined by the appended
claims.

What 1s claimed 1s:

1. A method for generating a work breakdown structure
(WBS) model data and executing work tasks, in an execu-
tion sequence derived from the WBS model data, during
development of an application, said method comprising:

a processor of a computer system receiving design model
data from a computer file that contains the design
model data 1n a Unified Modeling Language (UML)
format, wherein the design model data comprises a
description of what the application may include,
wherein the design model data 1s based on a develop-
ment objective of the application 1n a specified industry
of car manufacturing, wherein the design model data
comprises a plurality of classes that includes a first
class of CarAssembler and a second class of Wheel-
Producer, wherein the first class comprises an operation
subclass and an attribute subclass, wherein the opera-
tion subclass includes N operations, wherein the attri-
bute subclass includes M attributes, wherein N 1s at
least 2, and wherein M 1s at least 2;

said processor automatically parsing the design model
data 1n the UML format to extract WBS metadata from
the design model data, wherein the extracted WBS
metadata comprises the N operations and the M attri-
butes;

said processor automatically extracting, from the com-
puter file, a format 1dentifier that 1dentifies the design
model data as being in the UML format;

said processor automatically determining a WBS template
corresponding to the design model data, wherein the
WBS template includes structural information pertain-
ing to the WBS model data to be generated, wherein the
WBS template 1s formulated with respect to the speci-
fied industry, wherein said determining the WBS tem-

plate comprises determining the WBS template in the
UML format 1n response to the format identifier having
identified the design model data as being 1n the UML
format, wherein the WBS template comprises the work
tasks to be executed during the development of the
application including during stages of design, imple-
mentation, and test of the application, wherein the
application includes functional components, classes,
and operations included 1n the classes, and wherein the

WBS template comprises a value (V) of umt task

complexity for the first class, a value (V ;) of unit task

complexity for each operation of the N operations, and

a value (V ,) of unit task complexity for each attribute

of the M attributes;
said processor automatically generating the WBS model

data by mapping data, including mapping the work
tasks, contained 1n the determined WBS template in the

UML format to the extracted WBS metadata and out-

putting a result of the mapping as the WBS model data,

wherein the WBS model data comprises data entries
and a total complexity value, wherein each data entry
1s associated with a respective work task of the work
tasks 1n the WBS template, and wherein said generating
the WBS model data comprises: calculating the total
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complexity value as equal to V+N*V +M*V ,; and
inserting the calculated total complexity value into the
WBS model data, wherein the WBS template further

comprises a value of a risk complexity for the first

respective work tasks 1n the execution sequence during
the development of the application including during the
stages of design, implementation, and test of the appli-

14

said processor automatically parsing the design model

data in the UML format to extract WBS metadata {from
the design model data, wherein the extracted WBS
metadata comprises the N operations and the M attri-

class, wherein said generating the WBS model data 5 butes;
further comprises inserting the value of the risk com- said processor automatically extracting, from the com-
plexity mnto the WBS model data, and wherein said puter file, a format 1dentifier that 1dentifies the design
generating the WBS model data further comprises: (1) model data as being in the UML format;
determining a dependency relationship from the said processor automatically determining a WBS template
extracted WBS metadata, wherein the dependency rela- 10 corresponding to the design model data, wherein the
tionship denotes that the first class of CarAssembler 1s WBS template includes structural information pertain-
dependent upon prior implementation of the second ing to the WBS model data to be generated, wherein the
class of WheelProducer; and (11) using the determined WBS template 1s formulated with respect to the speci-
dependency relationship to order the work tasks 1n fied industry, wherein said determining the WBS tem-
WBS model data; 15 plate comprises determining the WBS template in the
in response to the design model data being modified, said UML format in response to the format 1dentifier having
processor automatically regenerating the WBS model identified the design model data as being 1n the UML
data by performing said automatically parsing the format, wherein the WBS template comprises the work
modified design model data, said automatically extract- tasks to be executed during the development of the
ing, said automatically determining a WBS template, 20 application including during stages of design, imple-
and said automatically generating the WBS model data; mentation, and test of the application, wherein the
and application includes functional components, classes,
said processor using the WBS model data to break down and operations included 1n the classes, and wherein the
the respective work tasks and arrange an execution WBS template comprises a value (V) of umt task
sequence of the respective work tasks for executing the 25 complexity for the first class, a value (V) of unit task

complexity for each operation of the N operations, and

a value (V ) of unit task complexity for each attribute
of the M attributes;

said processor automatically generating the WBS model
data by mapping data, including mapping the work
tasks, contained 1n the determined WBS template in the
UML format to the extracted WBS metadata and out-
putting a result of the mapping as the WBS model data,
wherein the WBS model data comprises data entries
and a total complexity value, wherein each data entry
1s associated with a respective work task of the work
tasks 1n the WBS template, and wherein said generating
the WBS model data comprises: calculating the total
complexity value as equal to V+N*V +M*V ,; and
inserting the calculated total complexity value into the
WBS model data, wherein the WBS template turther
comprises a value of a risk complexity for the first
class, wherein said generating the WBS model data

further comprises inserting the value of the risk com-
plexity mnto the WBS model data, and wherein said

cation.

2. The method of claim 1, wherein the WBS template 30
turther comprises a value of a risk complexity for the first
class, and wherein said generating the WBS model data
turther comprises nserting the value of the risk complexity
into the WBS model data.

3. The method of claim 1, wherein N=2 and M=2. 35

4. A computer program product, comprising a computer
readable hardware storage device having computer readable
program code stored therein, said program code containing,
instructions which, upon being executed by a processor of a
computer system, implement a method for generating a 40
work breakdown structure (WBS) model data and executing,
work tasks, 1n an execution sequence derived from the WBS
model data, during development of an application, said
method comprising:

said processor recerving design model data from a com- 45

puter file that contains the design model data in a
Unified Modeling Language (UML) format, wherein
the design model data comprises a description of what
the application may include, wherein the design model
data 1s based on a development objective of the appli-
cation 1n a specified industry of car manufacturing,
wherein the design model data comprises a plurality of
classes that includes a first class of CarAssembler and
a second class of WheelProducer, wherein the first class
comprises an operation subclass and an attribute sub-
class, wherein the operation subclass includes N opera-
tions, wherein the attribute subclass includes M attri-

butes, wherein N 1s at least 2, and wherein M 1s at least
2;

50

55

generating the WBS model data further comprises: (1)
determining a dependency relationship from the
extracted WBS metadata, wherein the dependency rela-
tionship denotes that the first class of CarAssembler 1s
dependent upon prior implementation of the second
class of WheelProducer; and (1) using the determined
dependency relationship to order the work tasks 1n

WBS model data;

in response to the design model data being modified, said

processor automatically regenerating the WBS model
data by performing said automatically parsing the
modified design model data, said automatically extract-
ing, said automatically determining a WBS template,
and said automatically generating the WBS model data;
and

said processor extracting, from the computer file, a format 60
identifier that identifies the design model data as being

in the UML format;
said processor automatically parsing the design model

said processor using the WBS model data to break down
the respective work tasks and arrange an execution
sequence ol the respective work tasks for executing the

data in the UML format to extract WBS metadata from
the design model data, wherein the extracted WBS
metadata comprises the N operations and the M attri-
butes;

65

respective work tasks 1n the execution sequence during
the development of the application including during the
stages of design, implementation, and test of the appli-
cation.
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5. The computer program product of claim 4, wherein the
WBS template further comprises a value of a risk complex-
ity for the first class, and wherein said generating the WBS
model data further comprises inserting the value of the risk
complexity into the WBS model data.
6. The computer program product of claim 4, wherein
N=2 and M=2.
7. A computer system comprising a processor, a memory
coupled to the processor, and a computer readable storage
device coupled to the processor, said storage device con-
taining program code which, upon being executed by the
processor, 1mplements a method for generating a work
breakdown structure (WBS) model data and executing work
tasks, 1n an execution sequence derived from the WBS
model data, during development of an application, said
method comprising:
said processor receiving design model data from a com-
puter file that contains the design model data in a
Unified Modeling Language (UML) format, wherein
the design model data comprises a description of what
the application may include, wherein the design model
data 1s based on a development objective of the appli-
cation 1n a specified industry of car manufacturing,
wherein the design model data comprises a plurality of
classes that includes a first class of CarAssembler and
a second class of WheelProducer, wherein the first class
comprises an operation subclass and an attribute sub-
class, wherein the operation subclass includes N opera-
tions, wherein the attribute subclass includes M attri-
butes, wherein N 1s at least 2, and wherein M 1s at least
2;

said processor automatically parsing the design model
data in the UML format to extract WBS metadata from
the design model data, wherein the extracted WBS
metadata comprises the N operations and the M attri-
butes;

said processor automatically extracting, from the com-

puter {ile, a format 1dentifier that 1dentifies the design
model data as being i the UML format;

said processor automatically determining a WBS template

corresponding to the design model data, wherein the
WBS template includes structural information pertain-
ing to the WBS model data to be generated, wherein the
WBS template 1s formulated with respect to the speci-
fied 111dustry, wherein said determining the WBS tem-
plate comprises determining the WBS template in the
UML format in response to the format identifier having
identified the design model data as being in the UML
format, wherein the WBS template comprises the work
tasks to be executed during the development of the
application including during stages of design, imple-
mentation, and test of the application, wheremn the
application includes functional components, classes,
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and operations included in the classes, and wherein the
WBS template comprises a value (V,) of umt task
complexity for the first class, a value (V) of unit task
complexity for each operation of the N operations, and
a value (V ,) of unit task complexity for each attribute
of the M attributes:
said processor automatically generating the WBS model
data by mapping data, including mapping the work
tasks, contained 1n the determined WBS template 1n the
UML format to the extracted WBS metadata and out-
putting a result of the mapping as the WBS model data,
wherein the WBS model data comprises data entries
and a total complexity value, wherein each data entry
1s associated with a respective work task of the work
tasks 1n the WBS template, and wherein said generating
the WBS model data comprises: calculating the total
complexity value as equal to V+N*V +M*V ,; and
iserting the calculated total complexity value into the
WBS model data, wherein the WBS template further
comprises a value of a risk complexity for the first
class, wherein said generating the WBS model data
further comprises inserting the value of the risk com-
plexity mto the WBS model data, and wherein said
generating the WBS model data further comprises: (1)
determining a dependency relationship from the
extracted WBS metadata, wherein the dependency rela-
tionship denotes that the first class of CarAssembler 1s
dependent upon prior implementation of the second
class of WheelProducer; and (1) using the determined
dependency relationship to order the work tasks 1n
WBS model data;

in response to the design model data being modified, said
processor automatically regenerating the WBS model
data by performing said automatically parsing the
modified design model data, said automatically extract-
ing, said automatically determining a WBS template,
and said automatically generating the WBS model data;
and

said processor using the WBS model data to break down

the respective work tasks and arrange an execution
sequence of the respective work tasks for executing the
respective work tasks 1n the execution sequence during
the development of the application including during the
stages ol design, implementation, and test of the appli-
cation.

8. The computer system of claim 7, wherein the WBS
template turther comprises a value of a risk complexity for
the first class, and wherein said generating the WBS model
data further comprises nserting the value of the risk com-
plexity into the WBS model data.

9. The computer system of claim 7, wherein N=2 and
M=2.
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